Transcriptional regulation of Msx2 in the AERs of developing limbs is dependent on multiple closely spaced regulatory elements.
In developing limb buds, Msx2 transcripts are expressed in the apical ectodermal ridge (AER) and in various regions of the limb mesenchyme. To identify DNA sequences responsible for Msx2 expression in the AER, we characterized the expression of LacZ reporter constructs driven by chicken Msx2 regulatory sequences in transgenic mice. We have identified a 55-bp enhancer that can direct AER-specific reporter gene expression. This 55-bp enhancer contains three elements that are evolutionary conserved among five vertebrate Msx2 genomic sequences. AER expression of reporter constructs in transgenic mice is lost or reduced when mutations are introduced into each of these three regions. Moreover, changing the relative orientation by reverse complementing one of the three elements also results in loss of expression, suggesting that the relative orientations of transcription factor binding is important. To identify the transcription factor(s) binding to these elements, we conducted one-hybrid screening and identified Dlx5 and Sox11. Both Dlx5 and Sox11 are expressed in the AER, and the proteins encoded by these genes bind to separate conserved elements, supporting their possible roles in regulating Msx2 expression.